Abstract A white substance was got by directly heating TiSi powder on Ti foil, under Ar+O 2 atmosphere. ED, EDX, SEM and HRTEM studies reveal that the white substance consists of amorphous SiO 2 nanowires of smooth surface and uniform diameter (40-90 nm). X-ray-induced luminescent emission experiment shows that two broad peaks are at 430 and 570 nm. A one-dimensional growth mechanism, on the basis of the one-dimensional thermal flow during nanowire formation, is discussed. Following the discovery of carbon nanotubes [1] , one-dimensional nanostructure materials have been the subject of intensive research. As a consequence, heteroatom nanotubes (e.g., BN [2] , BCN [3] ) and inorganic fullerence-like (e.g., WS 2 [4] , Mo [5] ) nanostructures have been prepared. Recently, silicon-containing materials (e.g., Si, SiO x and SiC nanowires; SiC and Si 3 N 4 nanorods; SiC coaxial nanocables [6] ) have been generated using carbon nanotubes as reacting templates by laser ablation, vapor-liquid-solid technique catalyzed by metallic impurities and carbothermal reduction of silica etc. These one-dimensional nanostructures were used in applied nanotechnology. Examples include gas storage, field emission probes, reinforced composite materials optical devices and semiconducting materials etc. It was reported that β-SiC nanorods with or without amorphous SiO 2 wrapping layers fabricated using carbothermal reduction [7] , SiO x nanoflowers and β-SiC nanowires with SiO 2 wrapping layers prepared using vapor-liquid-solid technique catalyzed by Co and Fe [6] . In this paper, we report the generation of novel SiO 2 nanowires by a one-step method without catalyst. The structure of SiO 2 nanowires was characterized by EDX, SEM and HRTEM, and SiO 2 nanowires X-ray-induced luminescent emission was also determined.
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Experimental
(i) Two water-cooled stainless steel electrodes, with a distance of 5 cm, were placed in parallel into a water-cooled chamber (50 cm high and 40 cm i.d., fig.1 ). A Ti foil (0.25 mm×5 mm× 60 mm) was attached to the electrodes. TiSi powder (Goodfellow Ltd., 99.9% purity, 400 mesh) was dispersed by sonication in acetone, and the resulting suspension was transferred by pipette onto the Ti foil. The acetone was allowed to evaporate leaving a TiSi film. The chamber was evacuated and flashed thrice with Ar to remove the air residue, and a pressure of 51.99 kPa Ar and 1.33 kPa O 2 was achieved. By passage of current (40-55 A) the Ti foil was heated to ca. 1300-1500℃(monitored by optical pyrometry), and maintained at this temperature for 30-60 min. After the experiment, we observed a white product growing on the Ti foil surface.
(ii) The white sample was divided into four parts and separately was observed by SEM (Leo5420, 10-20 keV); by TEM (H-7100, 120 keV; JEM-4000, 400 keV) and by HRTEM. The composition of the product was analyzed by energy dispersive X-ray (EDX, JEM-2010) . Luminescence experiments were carried out by exposing the SiO 2 nanowires to X-ray irradiation using a Philips set to deliver a dose of 20 Gy·min . The luminescence emission of the sample was measured using a high-sensitivity multiplexed system with F/2.2 optics developed. Experiments were conducted at low (25-240 K, heating rate 6 K·min −1 ) and high (293-673 K, heating rate 50 K·min −1 ) temperatures. fig. 2(a) ) image reveals the presence of white product on TiSi film. Under higher resolution, the white product consists of large quantities of wire-like materials and these wires are winding, exhibiting smooth surface and uniform diameter (ca. 40-90 nm) . Further HRTEM examination shows that the nanowires are amorphous ( fig. 2(c) ) and EDX analyses indicate that they consist solely of silicon and oxygen ( fig. 2(d) ). Computer analyses exhibit that the Si︰O ratio is 1︰2. Therefore, they are very long amorphous SiO 2 nanowires.
Results and discussion

SEM (
The optimum conditions for the production of amorphous SiO 2 nanowires are: an atmosphere of Ar (51.99 kPa) and O 2 (1.33 kPa), at 1300-1500℃ and in the presence of TiSi covering Ti foil. But before heating to its melting point, a decompose reaction for TiSi takes place at a pressure of PP θ , according to this reason we here advance a plausible partial explanation of these results involving a thermal decompose reaction of TiSi TiSi→Ti+Si
leading to the formation vapor Si. The Si then immediately reacts with O 2 to form SiO 2 at the experimental temperature:
